T HE death of Sir Robert Hadfield in his eightysecond year on September 30 removes a notable figure from the world of science and of industry. To the outside public he was probably better known than any other metallurgist, while his striking personality and capacity for making friends, together with his activity as a writer and as a correspondent, made his circle of colleagues exceptionally wide.
Robert Abbott Hadfield came of a Derbyshire family long associated with Sheffield. His father, Robert Hadfield, after gaining experience in several branches of the steel industry, set up a works in 1872 for the production of steel castings, at that time a somewhat bold experiment. The business was successful, and the castings, which included hydraulic cylinders of large size to replace the much heavier cast iron, gained gold medals at several international exhibitions. Robert Hadfield died in 1888 when only fifty-seven, after several years of failing health. His son, who had been trained as a chemist and had worked for a time in the firm of Jonas, Meyer and Colver, set up a laboratory in his father's w.orks, and took control of the undertaking when only twenty· four years old. On succeeding his father, the business was converted into a limited company. Steel castings have always remained a speciality of the firm, but even in its early days attention was given to the manufacture of steel projectiles, formerly obtained from France. In time, the undertaking grew to be one of the greatest of armament works, although its products covered a much wider range.
Hadfield's interest in alloy steels arose from reading a publication by the Terre Noire Company on alloys of manganese. In the systematic way which characterized all his work, he studied the effect of progressive additions of manganese on carbon steels. It was known that small additions hardened the steel, but that when the manganese reached about 3 per cent the alloys were so brittle as to be useless. This was confirmed, but the research was carried further, with the surprising result that when 12-13 per cent was reached, an alloy having entirely novel properties was obtained. This new steel was made softer instead of harder by quenching, was non-magnetic, and presented an extraordinary resistance to wear, becoming hard on the surface under abrasion. This, the 'manganese steel' of to-day, was discovered in 1882, a full scientific account of it being given to the Institution of Civil Engineers in 1888.
It came into extensive use for railway and tramway crossings, crush· ing machinery, etc., a well-known application being the protective helmets introduced in the War of 1914-18. The steel is now known to be of the austenitic class, but certain of its properties are still anomalous.
In the same systematic manner, Hadfield examined the influence of silicon, and this research led to the introduction of the low-carbon silicon steels, which proved to have valuable electrical properties, including high resistance and low hysteresis. Their use made a marked saving in the weight of transformers. Later, Hadfield made similar surveys of the alloys of iron with nickel, chromium and tungsten, providing much valuable information but without leading to any alloy of entirely novel properties. He continued his studies of manganese steels over many years and published a number of further papers.
In the early controversies on the hardening of steel, Hadfield took an active part, supporting Prof. Arnold in his insistence on the influence of carbon against those who laid the chief stress on the allotropy of iron, and he lived long enough to see the true elements in both views incorporated into the modern theory.
The direction of a great industrial undertaking, of which he was chairman from 1888 onwards, did not check Hadfield's devotion to the scientific side of metallurgy. He made many friends among scientific men at home and abroad, and was able to interest them in problems concerning metals. Thus he published papers in collaboration with Sir William Barrett, Prof. W. Brown and Sir Ambrose Fleming on the magnetic properties of alloy steels, and with Sir James Dewar and also with Prof. W. J. de Haas on the properties of metals at very low temperatures. He was keenly interested in the history of metallurgy, and besides making a fine collection of old metallurgical books, he examined and described such typical ancient objects as the fa mous iron pillar at Delhi, his most exhaustive investigation in this field being tha t of the alloys of iron prepared by Faraday and preserved at the Royal Institution. This was published in book form in 1931.
Sir Robert Hadfield received many honours. He was knighted in 1908 and r eceived a baronetcy in 191 7. He became a fellow of t.h e Royal Society in 1909, and was an honorary m ember of a great number of technical societies, many of which conferred on him their highest honours. He was president of the Iron and Steel Institute in 1905-7, a nd of the Faraday Society from 1913 until 1920, a nd those societies with which he was connected h ave reason to remember the keen attention which h e gave to his duties and his boundless hospitality. Few m en have worked so hard and with such system throughout a long life. H e w as an enlightened employer and a good citizen of Sheffield, where he occupied the position of Master Cutler in 1899-1900, being the second of his family to hold that office. He was a generous benefactor to the University of Sheffield and t o other institutions, and gave much kindly encouragement to younger research workers. Shortly a fter the War of 1914--18 he put forward a scheme for a n Empire D evelopment Boa rd, to which he gave much thought and energy. Dr. William Bowie WILLIAM BOWIE, who d ied on August 28, aged sixty-eight, was best known in Great Britain perh aps as one of the most significant personalities of the International Union of Geodesy and Geophysics. For fourteen years he was the president of the Association of Geodesy, for three h e was president of the Union itself, and at the last General Assembly (Washington, 1939) he undertook the duties of the general secretary, who had b een recalled to England on the outbreak of war. His influence upon the Union was not confined to his mastery of geodesy or to his eminent work in isostasy, widely known and appreciated as these are. It r ested just as much upon an enthusiasm and a strength of purpose which compelled co-operation and stifled the minor jealousies which are apt to clog the wheels of international work. It was a difficult matter to succeed the late Ch. Lallemand who led the Union so brilliantly for fourt een years, but Dr. Bowie did, in fact, add to, rather than diminish, the significance of that post, because his geophysical interests were unusually wide and he could envisage no future in which geodesy did not work hand in glove with geophysics.
The United States Coast a nd Geodetic Survey has earned the gratitude of all surveyors. It has given us the 'figure of the earth' now u sed in all international work. It has followed a nd greatly enlarged upon, the fine record of the Survey of India in develop-ing isostasy. It. has shown how geodesy may be subjected to mass production without losing precision. Even its observing towers and lamps came as something r efreshing, efficient, simple, and practical. Dr. Bowie was the colleague of, and successor to, John F. in all these matters, and in our minds is also successor to Alexander Ross Clarke and Everest.
Dr. Bowie entered the U.S. Coast and Geodetic Survey in 1895 and served for forty-two years, of which twenty -eight were as chief of the Division of Geodesy. During the War of 1914--18 h e served in the Engineers as a major in the m apping division, and this association with army and with mapping matters last ed until his d eath. He served on the fed eral "Board of Surveys and Maps" from 1920 onwards. Probably no one of his generation has more practically and strenuously studied and forwarded a mapping suited to the administrative, economic and industrial development of his country.
In 1919 the American Geophysical Union was founded. Dr. Bowie was its gen eral secretary and, later, president. In his hands it grew in membership from fifty to thirteen hundred, and spread its influence over every territory of the ·United States. His services to that Union are commemorated by the William Bowie .Medal, of which the first award fell, appropria t ely, to himself.
It would serve small purpose to list the twelve societies over which Bowie had presided or the even longe r list of honours and awards which his own country had given to him. H e had been honoured also by B elgium, Holland, and Yugoslavia. Edinburgh admitted him, in I 936, to the degree of doctor of laws. More even can be said of him as a strong, able, single-minded man devoted to the advancem ent of science, and, withal, a singularly likable friend.
H. ST. J. L. WINTERBOTHAM.
Rev. Dr. W. G. Ivens WE r egret to record the death of the Rev. Dr. W a lter George Ivens, well known as an authority on the la nguages and ethnology of Melan esia.
Mter graduating at the University of N ew Zealand, Ivens joined the Melanesian Mission and laboured as a priest in Melanesia for a period of forty years. During this time he became widely known among scholars fo r his wide and profound knowledge of the numerous languages of Melanesia, as well as for his intimate acquaintance with their manners, customs, r eligious beliefs and observances. His "Melanesians of the South-East Solomon Islands" (1927), excellent in many respects, was followed three years later by the far more weighty "The Island Builders of the Pacific" (1930), in which, though it deals with a specialized form of culture, a certain breadth of philosophic outlook provokes reflection.
Dr. Ivens held the degree of Doctor of Letters of the Univer sities of New Zealand and Melbourne. During 1924-28 he was a r esearch fellow of the University of Melbourne and during 1928-35 travelling secretary of the Melanesian Mission.
He was a lecturer a t the School of Orienta l Studies in the University of London in 1936.
